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Wireless charging system for electric vehicles with omnidirectional
anti-offset capability and constant current output

HU Peng, WANG Ning, YANG Qingsheng, NING Yan, CAO Jiajia
(Jiangsu Fangtian Power Technology Co., Ltd., Nanjing 211102, P. R. China)

Abstract: Electric vehicle wireless power transfer (EV-WPT) technology holds promising application potential.
However, during vehicle parking, misalignment or angular deviation in the coupling mechanism can reduce
charging power, efficiency, and may even cause charging failure. To address these issues, this paper presents a
novel coupling mechanism with omnidirectional anti-offset capability. Additionally, the design method
incorporates stray spacing to increase mutual inductance between energy coils, reduce the self-inductance of the
transmitting coil, and minimize the wire required for coil winding. Leveraging the decoupling characteristics of
dual D-type and Q-type coils, the receiving coil and the receiving-end compensation coil are magnetically
integrated, saving space and reducing the amount of magnetic core material needed. Finally, a simulation model
with 1.4 kW output power is developed to verify the system’s robust anti-offset capability and stable constant
current output.
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Fig. 1 Electric vehicle wireless charging system schematic diagram
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Fig.2 Equivalent model of two-sided LCC system
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Fig.3 Transmitting coil model and magnetic field distribution
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Fig.4 The relationship between the self-inductance of the transmitting coil, the coupling mechanism and the offset distance
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Fig.5 Changes in parameters such as self-inductance of new coils and traditional coils
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Fig. 6 Coupling mechanism model of receiving end Fig.7 New coupling mechanism model
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Table 1 Coil parameters

28 gl S8 BE
d/mm 3.4 d/cm 20
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Fig.8 Changes in parameters such as self-inductance of new coils and traditional coils
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Table 2 The system parameter

S8 Bl S8 B
A 400.00 f/kHz 100.0
L /uH 49.00 L/uH 17.0
L,/uH 25.00 L /uH 7.3
C,/nF 126.13 C/nF 215.0
C /nF 68.00 C,/nF 410.0
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Fig. 9 Simulation model of electric vehicle wireless charging system
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Fig. 10 Inverter output voltage and current waveform
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Fig. 11 Output voltage and current waveforms of inverter and system during load switching
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